FILM ' CARRIER TAPE FOR SEMICONDUCTOR PACKAGE AND 
MANUFACTURING METHOD THEREOF 

BACKGROUND OF THE INVENTION 

[0001] This U.S. nonpro visional patent application claims priority under 35 U.S.C. 
§ 119 from Korean Patent Application 2002-43541, filed July 24, 2002, Korean Patent 
Application 2003-28980, filed May 7, 2003, and Korean Patent Application 2003-31400 
filed May 17, 2003, the entire contents of which are hereby incorporated by reference. 

Field of the Invention 

[0002] The present invention relates to a film carrier tape for a semiconductor 
package and a manufacturing method thereof and, more particularly, a film carrier tape 
having a reinforcing film for increasing the strength of the film carrier tape. 

Description of the Prior Art 

[0003] As electronic devices become miniaturized and multi-functional, the 
semiconductor packages used in the electronic devices also need to be smaller. Several 
types of packages have been developed in response to this demand including tape carrier 
packages (TCP) and chip-on-film packages (COF). Both tape carrier packages and chip- 
on-film packages are manufactured using a thin film rather than a lead frame or a printed 
circuit board (PCB) for mounting the semiconductor chips. For mass production of 
TCP or COF, a film carrier tape on which a plurality of packages may be formed is 
typically used. 
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[0004] ' The structure of a conventional film carrier tape will be described with 
reference to FIGS. 1-3. FIG 1 is a perspective view of a conventional film carrier tape 
(10) comprising a base film (100), a wiring pattern (154) formed on the upper side of the 
base film (100) and a reinforcement metal pattern (152). The base film (100) comprises a 
main area (110) on which the wiring pattern is formed, and a peripheral area (120) on 
which a plurality of sprocket holes (122) is formed. 

[0005] The sprocket holes (122) are used for transporting the film carrier tape by a 
rotating sprocket. The reinforcement metal pattern (152) is formed on the peripheral 
area (120) of the base film (100) to reduce the likelihood that the sprocket holes (122) 
will be torn by the sprocket teeth (not shown), and to enhance the strength of the base 
film (100). The base film (100) is usually made of one or more layers of synthetic resin 
such as polyimide, and may have a thickness of about 38 jxm. 

[0006] The wiring pattern (154) and the reinforcement metal pattern (152) are 
usually made of conductive metals such as copper (Cu), and may have a thickness of 
about 8 |im. The wiring pattern (154) and the reinforcement metal pattern (152) can be 
made by patterning and etching a thin metal layer formed on the base film (100). 

[0007] In a typical manufacturing process, a film carrier tape having two or more 
lanes of films may be used to enhance the efficiency of the manufacturing process. FIG. 
2 is a perspective view showing a film carrier tape having two lanes of film that can be 
used in a conventional manufacturing process. 

[0008] As shown in FIG. 2, each of the lane's film (15) has a width (A), typically 
35 mm, and are formed on a film carrier tape (30) having a width (B), typically 105 mm, 
for use in the conventional manufacturing process. 
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[0009] " The metal layer (150) which will be patterned and etched to form the wiring 
pattern and the reinforcement metal pattern is formed on the upper surface of a base film 
(105). A supplementary film (130) may be attached to the lower surface of the base 
film (105). 

[0010] In order to form the uniform reinforcement metal pattern and the wiring 
pattern, a liquid photoresist needs to be applied evenly across the metal layer (150) on 
the base film (105). However, the liquid photoresist applied on the outermost 
peripheral areas of the film carrier tape (30) runs down through the outermost sprocket 
holes (160) which were formed before the patterning and etching process to provide for 
the transfer of the film carrier package. Therefore, the area of base film (105) near the 
sprocket holes (160) cannot be used and are wasted. The sprocket holes (132) of each 
lane of the films (15) are formed after the photoresist becomes hardened. Therefore, 
although three lanes of film could be formed on the film carrier tape given the typical 
widths of each lane of the film (15) and the film carrier tape (30), only two lanes of film 
can be formed on the film carrier tape in the conventional manufacturing process. 

[0011] The supplementary film (130) usually includes one or more synthetic resins 
such as polyethylene terephthalate (PET), and may have a thickness of about 50 \im. 
After manufacturing the film carrier tape (30), the supplementary film (130) may be 
removed from the lower surface of the base film (105). 

[0012] A solder resist layer is usually formed on the metal layer (150) of the film 
carrier tape (30), to a thickness of about 12 |im in order to reduce oxidization of the 
metal layer (150). 

[0013] FIG. 3 shows the result of a computer simulation of the deformation of the 
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conventional film carrier tape under pressure. As shown in FIG 3, the deformation of 
the film carrier tape is greatest near the surface on which the sprocket directly exerts 
force despite the reinforcement metal pattern provided on the peripheral area of the film. 

[0014] In addition, the sprocket holes may be easily torn by the sprocket, because 
the reinforcement of the reinforcement effect of the conventional reinforcement metal 
pattern is not sufficient. 

[0015] In addition, a large amount of films are wasted for forming the 
reinforcement metal pattern by the above-describe reason.. 

SUMMARY OF THE INVENTION 

[0016] Exemplary embodiments of the invention provide a film carrier tape having 
an improved reinforcement structure and a method for manufacturing such a film carrier 
tape. 

[0017] An exemplary film carrier tape according to the invention comprises a base 
film and a reinforcement film. The base film has a main area where a wiring pattern is 
formed and a peripheral area where a plurality of sprocket holes are formed. The 
reinforcement film reinforces the base film attached to the peripheral area of the base 
film and is formed from a material that is different than the material used to form the 
wiring pattern. The wiring pattern of an exemplary embodiment may be formed on an 
upper surface of the base film, and the reinforcement film may be attached to a lower 
surface of the base film. The reinforcement film may be made from one or more 
synthetic resins and may include a resin selected from a group consisting of polyethylene 
terephthalate, liquid crystalline polymer, polytetrafluoroethylene, polypropylene, 
polyethylene, polyamide-66, and polycarbonate. The reinforcement film may have a 
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thickness of 20-80 |im and may include sprocket holes formed through the reinforcement 
film. 

[0018] An exemplary method of manufacturing such a film carrier tape comprises 
(a) attaching a raw film to a base film having a main area and a peripheral area, (b) 
forming a plurality of sprocket holes on the peripheral area of the base film, (c) forming 
a wiring pattern on the main area of the base film, (d) cutting the raw film along a 
boundary between the main area and the peripheral area of the base film, and (e) forming 
a reinforcement film by removing the portion of the raw film corresponding to the main 
area of the base film. In another exemplary embodiment, the raw film may be cut (step 
(d)) before the wiring pattern is formed on the base film (step (c)). Similarly, the raw 
film may be attached to the lower surface of the base film, and the wiring pattern may be 
formed the upper surface of the base film. 

[0019] The raw film may be made from one or more synthetic resins and may 
include a resin selected from a group consisting of polyethylene terephthalate, liquid 
crystalline polymer, polytetrafluoroethylene, polypropylene, polyethylene, polyamide-66, 
and polycarbonate. The raw film may have a thickness of 20-80 jam or may be 
manufactured to provide raw films of other ranges of thickness depending on the 
application and the materials selected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The above features and advantages of the present invention will become 
more apparent by describing in detail exemplary embodiments thereof with reference to 
the attached drawings in which: 
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[0021] * FIG 1 shows a conventional film carrier tape with a reinforcement metal 
pattern; 

[0022] FIG 2 shows a conventional film carrier tape on which two lanes of films 
are formed; 

[0023] FIG 3 shows the graphic results of a computer simulation of the 
deformation of a conventional film carrier tape with a reinforcement metal pattern; 

[0024] FIG 4 shows a film carrier tape with a reinforcement film according to an 
exemplary embodiment of the invention; 

[0025] FIG 5 is a block diagram showing the manufacturing process of an 
exemplary reinforcement film; 

[0026] FIG 6 shows an exemplary process in which a raw film is attached to a base 
film; 

[0027] FIG 7 shows an exemplary process in which a plurality of sprocket holes 
are formed on the base film and the raw film; 

[0028] FIG 8 shows an exemplary process in which a wiring pattern is formed on 
the base film; 

[0029] FIG 9 shows an exemplary process in which a portion of the raw film 
attached to the main area is removed from the base film; and 

[0030] FIG 10 shows the results of a computer simulation of the deformation of 
the improved film carrier tape with a reinforcement film according to an exemplary 
embodiment of the invention. 
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[0031] FIGS. 11(a) and 11(b) show the deformation of the sprocket hole caused by 
the sprocket. 

DETAILED DESCRIPTION OF EXAMPLARY EMBODIMENT 

[0032] An exemplary film carrier tape and an exemplary method for manufacturing 
such a film tape carrier according to the present invention will be described referring to 
FIGS. 4-10. FIG. 4 shows a film carrier tape with a reinforcement film attached to the 
lower surface of the base film. As shown in FIG 4, the film carrier tape comprises a 
base film (200), a wiring pattern (254) and a reinforcement film (243). As with the 
conventional film carrier tape, the base film (200) comprises a main area (210) on which 
the wiring pattern is formed and a peripheral area (220) where a plurality of sprocket 
holes (222) are formed. The reinforcement film (243) is attached to the lower surface of 
the peripheral area (220) and has a plurality of sprocket holes (232) corresponding to and 
aligned with the sprocket holes (222) of the base film (200). 

[0033] The base film (200) may be made from one or more synthetic resins such as 
liquid crystalline polymer (LCP), polyetheretherketone (PEEK), or preferably polyimide 
(PI). The base film (200) may have a thickness of 25-50 jam and may have a typical 
thickness of about 38 jim. 

[0034] The wiring pattern (254) is made of conductive metal such as aluminum 
(Al), silver (Ag), copper (Cu), or an alloy of one or more of these metals. The wiring 
pattern (254) may have a typical thickness of 6-8 jam and may be formed by patterning 
and etching a metal layer formed on the main area (210) of the base film (200). A chip 
installation hole (212), where a chip will be installed, may be formed on the main area 
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(210) of the base film (200). 

[0035] The reinforcement film (243) may be made of a synthetic resin such as 
liquid crystalline polymer (LCP), polytetrafluoroethylene (PTFE), polypropylene (PP), 
polyethylene (PE), polyamide 66 (PA-66), polycarbonate (PC), or more preferably 
polyethylene terephthalate (PET). The reinforcement film (243) usually may have a 
thickness of 20-80 |xm and more typically about 50 (im. 

[0036] TABLE 1 shows the characteristics of selected synthetic resins that may be 
used for the reinforcement film (243). 



TABLE 1 
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V: very good G: good N: normal P: poor 



[0037] As seen from TABLE 1, several kinds of synthetic resins can be used 

for the reinforcement film (243). PET, for example, provides an acceptable 
combination of cost and material characteristics for a reinforcement film.. 

[0038] The reinforcement film (243) may be attached to the base film (200) using 
an acryl or epoxy type adhesive layer of 5-15 |im. The sprocket holes (222) of the base 
film (200) and the sprocket holes (232) of the reinforcement film (243) will typically be 
aligned with each other. A solder resist layer of 5-20 \im may be formed on the wiring 
pattern (254) for reducing the oxidization of the wiring pattern (254). 
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[0039] ' The invention may be adapted to film carrier tape having more than two 
lanes of film, in order to enhance the efficiency of the manufacturing process. 

[0040] FIG 5 is a flow chart illustrating an exemplary manufacturing process for 
producing an exemplary film carrier tape according to the invention. FIGS. 6-9 
illustrate the construction of a film carrier tape according to the manufacturing steps 
(40-44) identified in FIG 5. Each manufacturing step of the film carrier tape will be 
described with reference to FIGS. 5-9. 

[0041] As shown in FIG 6, the metal layer (250) is formed on the upper surface of 
the base film (205). A raw film (240) supports the base film (205) is attached to the 
lower surface of the base film (205) as reflected in step (40) of FIG 5. In this 
embodiment, three lanes of film (25) of width (A') are formed on the film carrier tape 
(50) whose width (B') is three times (A'). The width of the raw film (245) is typically 
the same as that of the film carrier tape (50). 

[0042] After the raw film is attached to the base film (205), sprocket holes (223) 
are formed through the base film and the raw film (240) by perforating the base film and 
the raw film simultaneously as shown in FIG. 7 and reflected in step (41) of FIG 5. The 
sprocket holes (223) are formed on the outmost area of the film carrier tape (50) and are 
used for transferring the film carrier tape using a sprocket. 

[0043] After the sprocket holes (223) are formed, the wiring pattern (255) is 
formed on the base film (205) as shown in FIG 8 and reflected in step (42) of FIG 5. 
In the step (42), a chip installation hole (214) where a semiconductor chip can be 
positioned may also be formed. The wiring pattern (255) may be manufactured by 
patterning and etching the metal layer (250) provided on the base film (205). 
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[0044] ' After the wiring pattern (255) is formed on the base film (205), the raw film 
(240) is cut along the boundary between the main area (215) and the peripheral area 
(225) of the base film (205) as reflected in step (43) of FIG 5. The step (43) may also 
be performed before step (42). 

[0045] After the raw film (240) is cut, the portion (246) of the raw film (240) 
attached to the main area (215) of the base film (205) is removed from the base film 
(205) as shown in FIG 9 and as reflected in step (44) of FIG 5. The remaining portion 
of the raw film (240) attached to the peripheral area (225) remains to form the 
reinforcement film (245). 

[0046] According to the described embodiment of the present invention, the 
reinforcement film (245) is used instead of a conventional reinforcement metal pattern to 
strengthen the film carrier tape (50). Therefore, the liquid photoresist may be applied 
only on the main area (215) of the base film (205) during the manufacturing process. 
By removing the need to apply the liquid photo resist on the peripheral areas (225) of the 
base film (205), the problems associated with photoresist running down through the 
sprocket holes (223) are reduced or eliminated, and the outermost sprocket holes can be 
used as the sprocket holes of an outer lane of film. As a result, the utilization of the base 
film (205) may be improved when compared with the conventional technology by using 
the reinforcement film (245) disclosed in the exemplary embodiment of the present 
invention. 

[0047] After all steps for manufacturing the reinforcement film (245) are finished, 
the film carrier tape (50) may be divided into three individual reinforced film carrier 
tapes with each divided film carrier tape available for a semiconductor package 
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manufacturing process. 

[0048] FIG 10 shows the result of a computer simulation of the deformation of the 
improved film carrier tape of the present invention under pressure. 

[0049] Compared with the simulation result of the conventional technology using 
the traditional reinforcement metal pattern shown in FIG 3, the deformation of the film 
carrier tape caused by an identical force applied by a sprocket is reduced. The 
reinforcing effect of the present invention is improved compared to that of the 
conventional technology and will reduce the likelihood of damage caused by the 
sprocket during a manufacturing operation. 

[0050] FIGS. 11(a) and 11(b) show the deformation of sprocket holes caused by 
the sprocket. FIG 11(a) shows the shapes of sprocket hole before and after the 
deformation. In order to describe the deformation pattern of the sprocket holes, the 
deformation was measured at 8 equi-spcaced positions along the X-direction in FIG. 
11(a). FIG 11(b) shows the deformation of the sprocket holes at the above-described 8 
equi-spaced positions. As shown in FIG. 11(b), the deformation of the sprocket hole 
according to the present invention is much smaller than that according to the 
conventional art using the reinforcement metal pattern made of Cu. 

[0051] Although a certain preferred embodiment of the present invention has been 
shown and described in detail, it should be understood that various changes and 
modifications may be made therein without departing from the scope of the appended 
claims. 
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